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Tjtle: A centrifuge agparatys. 

Technical Fjeld 

This invention relates to novel locking mechanisms to releasably secure a 

container into a centrifuge apparatus. 

5 More particularly, the invention relates to an apparatus for centrifuging and 

furthermore automatically handling a container for separating a component 

from a liquid, e.g .• blood. In a preferred embodiment the apparatus can 

separate a component such as fibrin monomer, from plasma, where said 

container comprises a cylindrical member with a lower rim, said container 

1 O further comprising a piston member with a tubular piston rod projecting 

upwardly from the upper end of the cylindrical member, and where said 

apparatus comprises a supporting turntable with a first gripping means 

releasably gripping the lower rim of the cylindrical member when the 

container is placed thereon, said supporting turntable being connected to 

15 a first activating means for rotating the turntable with the container about 

the central axis thereof, and where said apparatus further comprises a 

rotatably journalled piston activating mechanism adapted to activate the 

piston by means of a second activating means and provided with a second 

gripping means for releasably gripping said piston rod. 

20 Backgroynd Art 

PCT applications WO 96116715, WO 96/16714 and WO 96/16713 

disclose a method and a container for separating a component, such as 

fibrin I, from blood, by centrifugation, whereby blood admixed an anticlot­

ter is fed to a first annular chamber in a device, where the annular chamber 

25 is defined by a cylindrical outer wall and a cylindrical inner wall, both walls 
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extending coaxially about a common axis, as well as by a top wall and a 

bottom wall. The top wait is formed by a piston body displaceable within 

the first chamber. This method involves a centrifugation of the device 

about the said common axis to substantially separate blood into a cell 

5 fraction and a plasma fraction followed by the resulting plasma fraction 

being transferred while influenced by the piston body to a second chamber 

defined by an outer cylindrical wall. The outer cylindrical wan extends 

coaxially with the said common axis, whereby a fraction with fibrin I is 

caused to be separated in the second chamber while a suitable enzyme is 

10 being added. The separation of fibrin I from the plasma fraction in the 

second chamber is carried out during continued centrifugation whereby 

said fibrin I is deposited on the cylindrical outer wall of said second 

chamber, whereafter the fluid fraction collected at the bottom of the 

second chamber is transferred while influenced by the piston body to the 

1 5 first chamber. The fraction with fibrin I deposited on the cylindrical wall in 

the second chamber is caused to be dissolved by addition of a solvent and 

by centrifugation, whereafter it is transferred to a receiving container 

pJaced within the piston rod by passing after addition of a binder to the 

enzyme through a filter removing said enzyme, whereby a fibrin-1-

20 containing solution is provided. As the separation of the fraction containing 

fibrin l and the remaining plasma fraction are performed during a continued 

centrifugation in the device, the fraction containing fibrin I is so heavily 

influenced that said fibrin I is efficiently separated from the remaining 

plasma fraction. 

25 European Application EP 654,699 discloses an apparatus for initiating such 

a centrifuging. This apparatus comprises a housing which is basically 

divided into three compartments, viz. an upper compartment, a central 

compartment, and a lower compartment. The container with the fluid to be 

separated is placed in the central compartment. It is placed on a rotatable 
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turntable which is rotatably journalled on a journalling shaft, said shaft 

constituting an output shaft of a motor which is housed in the lower 

compartment. Accordingly, this motor constitutes a means for generating 

the high rotational speed at which the container is to be rotated about its 

5 central axis at a number of process steps. The latter process steps 

correspond to the separating process which the fluid is to be subjected to 

in order to be separated into the desired fluid components. The container 

is retained on the turntable by means of gripping means engaging openings 

shaped along the lower rim of the container. Two motors are arranged in 

1 0 the upper compartment. One of these two motors co-operates with a 

gripping means which is rotatably journalled and adapted to be vertically 

displaced so as to engage and co-operate with the piston rod of the 

container. The other motor is adapted to activate a bar, which in turn 

activates a receiving container provided inside the piston rod and in which 

15 the separated component is finally collected during the centrifugation. This 

centrifuge apparatus corresponds to the apparatus described in the 

introduction to the specification. 

Brief Description of the Invention 

The object of the invention is to provide an apparatus allowing an easy and 

20 reliable engagement of the lower rim of the cylindrical member as well as 

of the upper end of the piston rod independent of the rotating position of 

the container. 

In satisfaction of the foregoing object the first gripping means is adapted 

to automatically enter a locking engagement with the inner side of the 

25 cylindrical member independent of the rotating position of the container 

relative to the supporting turntable and upon activation of a third activating 

means when said container is placed on the supporting turntable, and the 
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second gripping means is adapted to succeedingly and automatically enter 

a locking engagement with the piston rod upon activation of a fourth 

activating means. 

In this manner a directly activated engagement of the two ends of the 

5 container is ensured by a direct activation of the respective activating 

means, and further the piston rod is retained in a locked connection with 

the second gripping means ·while said second gripping means is verticaHy 

displaced when the second activating means is activated. 

The first gripping means may according to the invention comprise a 

10 pluraUty of locking legs, which at a simultaneous activation of the third 

activating means are moved in and out of engagement with the inner side 

of the cylindrical member at the lower rim of the container, and abutments 

may be provided in alignment with the free ends of the locking legs, said 

abutments being provided for the abutment against the outer side of the 

1 5 container. As a result a simple retaining of the lower rim of the container 

is ensured when the locking legs enter the engagement with the lower rim 

of said container. 

It is according to the invention particularly preferred that the locking legs 

are identical, projecting legs on a plate-shaped body of a resilient material, 

20 and where each locking leg rests on a ridge on a turntable, said ridge being 

positioned immediately inside the lower rim of the container when said 

container is placed on the turntable, and whereby the plate-shaped body is 

freely rotatably journalled on an axial activating bar provided in the 

apparatus, said activating bar extending coaxially with the axis of rotation 

25 and being able to move the plate-shaped body by means of the third 

activating means between a substantially cup-shaped releasing state in 

which a container freely can be arranged on or removed from the 
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supporting turntable, and a planar engaging state in which the free ends of 

the legs engage the container. The resulting gripping means is extremely 

simple,· and it is easy to manufacture and operates in a reliable manner 

merely by vertically reciprocating the activating bar in axial direction. 

5 The activating bar may according to the invention comprise an engagement 

means which by a snapping effect enters or exits the engagement with a 

resilient locking means when the plate-shaped body engages or disengages 

a container. As a result. a good retaining of the plate-shaped body in the 

planar state is obtained, in which said body engages a container in such a 

1 O manner that a predetermined resistance is to be overcome in order to force 

said plate-shaped body out of the planar state. 

The locking means may particularly advantageously be a stationary, 

rectilinear spring bar, and the engaging means in the activating bar may be 

a transverse groove. 

1 5 The second gripping means may according to the invention be freely 

rotatably retained in connection with the second activating means and 

comprise a supporting ring with an inner circumferential recess, which is 

provided on the side facing the piston rod and is adapted to receive the 

free end .of the piston rod by way of a displacement towards said piston 

20 rod by means of the second activating means, said supporting ring on the 

inner side carrying a coaxially accommodated, fixed coupling ring with 

substantially axially extending, resilient locking webs, which in turn extend 

forwards towards said recess, the· free ends of said locking webs being 

positioned at the inner side of the piston rod when said piston rod is 

25 received in the recess, and whereby a biased, axially displaceable locking 

sleeve is coaxially arranged inside the coupling ring, said locking sleeve 

being forced by means of a spring into a locking position in which it has 
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pressed the resilient locking webs of the coupling ring into a releasable 

engagement with the piston rod by way of a cam follower action, and 

whereby an activating bar is displaceably accommodated inside the locking 

sleeve, said activating bar being adapted to enter an engagement with the 

5 locking ring by means of the fourth activating means so as to pull said 

locking sleeve out of the locking engagement with the locking webs of the 

coupling ring against the force of the spring. In this manner a particularly 

simply manufactured second gripping means is obtained, which easily 

engages and disengages the piston rod of a container. 

1 O The fourth activating means and the associated activating bar may 

according to the invention advantageously be displaceably accommodated 

together with the second gripping means. 

At the end opposite the free ends of the locking webs, the coupling ring 

may according to the invention comprise a circumferential flange which is 

1 5 permanently abutting a radiat collar surface on the supporting ring by 

means of clamping means, said clamping means comprising an axial, 

through opening allowing free passage of the activating bar, and where 

said clamping means further comprises a radial, inner contact face for the 

spring co-operating with the locking sleeve. The resutting locking sleeve is 

20 particularly simple and furthermore easy to mount. 

The locking sleeve and the clamping means of the coupling ring may 

according to the invention comprise telescopically co-operating members in 

such a manner that an efficient guidance of the locking sleeve is ensured. 

Furthermore, the activating bar may according to the invention be provided 

25 with an end projecting axially downwards towards the supporting 

turntable, said end being such that when it is activated by means of the 



W097/l063S PCTJUS96/19506 

7 

fourth activating means it is adapted to enter a frictional engagement with 

the members inside the piston rod so as to activate said members 

independent of the activation of the second activating means of the piston 

rod. The resulting activating bar can in a simple manner be used tor 

5 activating both the second gripping means and for instance the container 

inside the piston rod which is to receive the component to be separated. 

Finally, the free ends of the locking webs of the coupling ring may 

according to the invention comprise projections adapted to grip below a 

circumferential inner projection on the piston rod of the container in 

1 O question with the result that the retaining thereof is particularly efficient. 

Brief Descrjptjon of the Drawings 

The invention is explained in greater detail below with reference to the 

accompanying drawing. in which 

FIG. 1 is a diagrammatic front view of parts of the apparatus a~cording to 

15 the invention and with a container arranged therein for the separation of 

components of a liquid, 

FIG. 2 is a sectional view taken along the line 11-11 of FIG. 3 of the 

supporting turntable shown in FIG. 1, on which the container is arranged 

and through which said container is subjected to a centrifuging. and where 

20 parts have been removed for the sake of clarity, 

FIG. 3 is a top view of the supporting turntable, 

FIG. 4 is a sectional view taken along the line IV--IV of FIG. 2. parts of the 

turntable being removed for the sake of clarity, 
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FIG. 5 is a verticaJ sectional view through the gripping means of FIG. 1 for 

gripping and handling the piston rod of the container, where adjacent 

members of the container are shown, 

5 FIG. 6 is a top view of a coupling ring placed in the gripping means of FIG. 

5,and 

FIG. 7 is a side view of the coupling ring of FIG. 6. 

Description of the Preferred Embodjments of the Invention 

The apparatus shown in FIG. 1 comprises a supporting turntable 1 which 

1 O is rotatably journalled in a housing not shown in greater detail by means of 

a ball bearing 2, cf. FIG. 2. The supporting turntable is formed integral with 

a vertical driving shaft 3. The driving shaft is connected through a coupling 

4 to a motor 5 causing the supporting turntable to follow a rotating 

movement about a vertical axis of rotation. An activating bar 6 is rotatably 

1 5 journalled coaxially with the axis of rotation inside the driving shaft 3 of 

the supporting turntable 1, said activating bar 6 being connected through 

a coupling 7 with a spindle motor 8 with a spindle 9 in such a manner that 

when the spindle motor 8 is activated the activating bar 6 can be displaced 

vertically upwardly or downwardly as described in greater detail below. 

20 A container 1 0 is arranged on top of the supporting turntable, said 

container being of the type described in the said U.S. Patent Application 

No ... and comprising a cylindrical member 11 and a piston not shown in 

greater detail. The piston is driven by means of a tubular piston rod 1 2 

projecting upwardly from the upper end of the container 10. The piston rod 

25 12 is activated by means of a gripping means 1 3, which in turn is 
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act;vated by means of a spindle motor 15 through a spindle 16 and a 

activating bar 17 connected thereto, cf. FIG. 5 and the following 

description. The gripping means 13 is furthermore rotatably journalled in a 

housing 18 through a ball bearing 19. The housing 18 and the spindle 

5 motor 15 are secured to a common carrier indicated by means of dotted 

lines at the reference numeral 19. This carrier 19 is displaceably mounted 

on a rail 20 and caused to be vertically displaced thereon by means of a 

motor 21 • The motor 21 co-operates through a ball spindle with a ball nut 

23 stationarity secured in the apparatus in such a manner that a rotation of 

1 O the ball spindle 22 by means of the motor 21 causes a movement of ·the 

carrier 19 and consequently of the gripping means 13 along the slide 20. 

As illustrated in FIGS. 2-4, the supporting turntable 1 comprises a 

cup-shaped bottom part 25 with a circumferential ridge 26, on which a 

locking body 27 of a thin plate-shaped material is arranged. This locking 

1 5 body 27 comprises a central portion 28, from which six legs 29-34 extend 

in the illustrated embodiment. The legs 29-34 are dimensioned such that 

in the state shown in the drawing they project beyond the outer side of the 

ridge 26 to such an extent that they can enter a locking engagement with 

the inner side of the cylindrical portion 11 of the container 10 behind a 

20 small circumferential collar thereon. The free edges of the legs 29-34 are 

cut along a circular line. In the middle, the locking body 27 is loosely 

arranged on the upper end of the activating bar 6, said bar extending 

through an opening 35 in the middle of said locking body 27. In addition, 

the Jocking body 27 is secured against an axial displacement on the 

25 activating bar 6 by means of locking means 36, 37 provided on each side 

of said locking body 27. 

A circular recess 38 is centrally provided at the bottom of the cup-shaped 

bottom part 25, two rectilinear lengths 40 and 41, respectively, of a piano 
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string being arranged in said recess. In the position of the activating bar 6 

shown in the drawing, the two lengths of piano string abut their respective 

side of said activating bar while engaging a circumferential groove 42 

thereon. The piano strings are maintained in position in the bottom of the 

5 recess 38 by means of a disk 43 with associated grooves for receiving said 

piano strings 40, 41. The disk 43 is secured to the cup-shaped bottom part 

25 by means of screws 44. The disk 43 is shaped with a central opening 

45 of a suitable diameter so as to aHow the piano strings 4_0 and 41 to 

yield and enter or exit the engagement with the circumferential groove 42 

1 0 in the activating bar 6 when said bar is vertically displaced in axial 

direction. 

When the activating bar 6 is vertically displaced in axial direction, ,i.e. from 

the position shown in the drawing, in which the locking body 27 is in a 

1 5 planar state, and into the position, in which the activating bar 6 is moved 

downwards and the planar tocking body 27 has been caused to enter a 

sate bulging downwards, said locking body 27 is forced out of its 

engagement with the container 10. When the activating bar 6 is 

reextended in an upward direction relative to FIG. 2, the locking body 27 

20 is returned to the shown planar state in which it can engage the container 

10. The locking body 27 is fixed in the horizontal position by the 

engagement of the piano strings 40, 41 with the groove 42 on the 

activating bar 6, and in order to move the activating bar 6 downwards and 

away from said position the spindle motor 8 must overcome a minor force 

25 caused by the engagement of said piano strings 40, 41 with the groove 

42. 

A projection 46-51 is shaped on the cup-shaped bottom part 25 opposite 

each leg 29-34 of the locking body 27 in order to improve the engagement 

of said locking body 27 with the container 10. These projections 46-51 are 
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provided with a groove 52-57, respectively, for receiving the lower rim of 

the container 10, the outer groove 52-57 forming an outer support for the 

rim of the container 1 0 when the legs 29-34 of the locking body 27 are 

pressed against the container 10. 

5 A circular lid 58 is mounted on top of the cup-shaped bottom part 25 for 

the protection of the locking body 27. The lid 58 comprises downwardly 

extending projections, cf. the projection 59 shown in FIG. 2. Each of the 

projections 59 abuts the bottom of the bottom part 25 in such a manner 

that the bottom side of the lid 68 is suitably spaced from the locking body 

1 O 27 and does not interfere with the movement thereof. The lid 58 is 

secured to the bottom part 25 by means of screws 60--65. The projec­

tions 59 pass downwards, cf. the drawing, between the legs 29-34 of the 

locking body 27 and can be dimensioned such that they serve as side guide 

for the locking body 27 with the result that said locking body does not 

15 have a tendency to rotate away from a position in which the legs 29-34 

are positioned immediately opposite the projections 46-51 on the bottom 

part 25. 

The gripping means 13 shown in FIG. 5 comprises a supporting ring 70 

20 with an inner circumferential recess 71 on the side adjacent the container. 

The circumferential recess 71 is adapted to receive the upper end of the 

piston rod 17 of the container 10 in such a manner that the inner side of 

the piston rod 1 2 flushes substantially with the inner side of the through 

opening 72 of the supporting ring 70. 

25 A coupling ring 74 is secured inside the supporting ring 70 by means of a 

clamping means 73. The clamping means 73 is provided with an external 

thread engaging an internal thread on the supporting ring 70 in a 

circumferential recess therein on the side opposite the piston rod 12. This 
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coupling ring is illustrated in greater detail in FIGS. 6 and 7. As illustrated, 

the coupling ring 74 comprises a circumferential flange 75 abutting a radial 

collar face 76 on the supporting ring 70. Axial locking webs 77 extend 

from the flange 75. In the illustrated embodiment, the coupling ring 74 

5 comprises twelve locking webs. These locking webs extend coaxially 

forwards towards the side of the supporting ring 70 adjacent the piston rod 

12 atong the inner side of the through opening 72 of said supporting ring. 

At their free ends, each locking web 77 comprises an outwardly extending 

projection 78 which engages below a circumferential projection 79 

1 O projecting inwardly on the adjacent end of the piston rod 1 2. On the inner 

side, the locking webs 77 of the coupling ring 74 comprise their respective 

radial stop face 80. When mounted inside the supporti~g ring 70, the 

locking webs 77 of the coupling ring 74 and the associated projections 78 

are radiaJJy inwardly displaced towards the central axis of the supporting 

1 5 ring 70 to such an extent that the piston rod 12 can pass freely in and out 

of the circumferential recess 71 in said supporting ring 70. When the 

locking webs 77 are pressed radially outwards, they enter a locking 

engagement with the inner side of the piston rod 12, the outer projections 

78 of the locking webs 77_ engaging below the circumferential inner 

20 projection 79 of the piston rod 12. 

The Jocking webs 77 are pressed outwards by means of a locking sleeve 

81 coaxially mounted inside the supporting ring 70, said locking sleeve 81 

on the outside comprising a circumferential flange 82. The circumferential 

flange 82 serves in a cam-like manner to slide against the inner side of the 

25 Jocking webs 77 of the coupling ring 74 until it abuts the stop face 80 

thereof. In addition, the circumferential flange 82 serves to abut a spring 

83 pressing the locking sleeve 81 forwards towards the abutment against 

the inner stop face 80 of the locking webs 77. At the end of the locking 

sleeve 81 opposite the flange 82, this spring 83 abuts a radially inwardly 
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projecting stop face 84 on the clamping means 73. 

The clamping means 73 comprises a tubular portion 85 extending coaxially 

with the supporting ring 70. On the outside the tubular portion 85 serves 

to secure the gripping means 13 in a ball bearing 86 present in the housing 

5 1 8, and on the inside it serves as guide for a coaxially extending tubular 

portion 87 shaped integral with the locking sleeve 81 • This tubular portion 

87 is of an inner diameter being smaller than in the opposite end of the 

tocking sleeve 81 adjacent the end of the supporting ring 70 receiving the 

piston rod 1 2. In this manner, a circumferential recess 88 is provided for 

1 0 receiving a circumferential projection 89 on the activating bar 17 in such a 

manner that said activating bar 17 engages the recess 88 when it is pulled 

out, i.e. moved upwards relative to FIG. 5 and causes the locking sleeve 

81 to follow upwards and out of the engagement with the stop face 80 of 

the locking webs 77 of the coupling ring 74. As a result, the locking webs 

15 77 disengage the piston rod 12. The activating bar 77 is, as mentioned, 

activated by means of the spindle motor 1 5. At the end facing away from 

the spindle motor 15, the activating bar 17 comprises portions 90, 91 

which by movement of the activating bar downwards towards the piston 

rod 12 are adapted to engage members 92 accommodated inside the 

20 piston rod 12 in the container 10 in connection with a syringe 93 not 

shown in greater detail with the effect that said syringe can be suitably 

activated from the outside through the activating bar 1. 7. 

When the described apparatus is used, the container 10 is placed on the 

supporting turntable 1 , the lower rim of the cylindrical member 11 being 

25 received in the grooves 52-57 in the projections 46-51 on said supporting 

turntable 1. While the container 10 is being placed, the legs 29-45 of the 

locking body 27 are retracted by means of the associated spindle motor 8. 

As soon as the container has been positioned, the spindle motor 8 is 
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activated so as to push the activating bar 6 upwards with the result that 

the locking body 27 is caused to enter a locking engagement with the inner 

side of the container. While the container 10 is being positioned, the 

locking sleeve 81 is kept in an upper position relative to FIG. 5 through the 

5 activating bar 17 by means of the spindle motor 1 5 in such a manner that 

the locking sleeve 81 is pulled out of the locking engagement with the 

coupling ring 81 in a direction opposite the biasing force of the spring 83. 

As a result, the gripping means 13 can the pushed downwards by means 

of the motor 21 so as to receive the upper end of the piston rod 12 in the 

10 recess 71 of the supporting ring 70. Subsequently, the piston rod 12 is 

pushed forwards by the spindle motor 15 so as to release the locking 

sleeve 81 in such a manner that said locking sleeve 81 by means of the 

force of the spring 83 can press the locking webs 7 7 of the coupling ring 

7 4 into an engagement with the inner side of the piston rod 12 and fixedly 

1 5 lock said piston rod 1 2 in the gripping means 13. The activating bar 17 is 

moved so far forwards that it disengages the locking sleeve 81 in the 

locked state thereof. The activating bar 17 is besides dimensioned such 

that in this state it does not come into contact with the remaining 

members of the gripping means 13, whereby these members can follow 

20 the rotation when the container 1 0 is subsequently caused to rotate by 

means of the motor 5. 

Various control means not shown in greater detail are accommodated 

inside the apparatus, said control means initiating the various movements 

to be performed during the centrifuging and handling of the container 10. 

25 These control means are also adapted to provide the container 10 with the 

necessary rotational speeds in a conventionally known manner. 

The individual members of the apparatus are made of suitable materials. 

Thus the locking body may suitably be made by a punching out of stainless 
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spring steel of a thickness of 0.6 mm. The coupling ring 74 is suitably 

made of stainless steel by a turning and spark machining. 

·The invention has been described with reference to a preferred 

embodiment. Many modifications can be carried out without thereby 

5 deviating from the scope of the invention. 
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1 • An apparatus for centrifuging and furthermore automatically 

handling a container ( 10) for separating a component, such as fibrin 

monomer, from plasma, where said container (10) comprises a cylindrical 

5 member (11} with a lower rim as well as a piston member (12) with a 

tubular piston rod (12) projecting upwardly from the upper end of the 

cylindrical member (11 }, and where said apparatus comprises a supporting 

turntable ( 1) with a first gripping means ( 27) releasably gripping the lower 

rim of the cylindrical member (11) when the container is placed thereon, 

10 said supporting turntable being connected to a first activating means (5) for 

rotating the turntable ( 1 ) with the container ( 1 0) about the central axis 

thereof, and where said apparatus further comprises a rotatably journalled 

piston activating mechanism adapted to activate the piston ( 1 2} by means 

of a second a<?tivating means (21) and provided with a second gripping 

15 means ( 1 3) for releasably gripping said piston rod ( t 2), c h a r a c t e r -

i s e d in that the first gripping means (27} is adapted to automatically 

enter a locking engagement with the inner side of the cylindrical member 

( 11 ) independent of the rotating position of the container ( 10) relative to 

the supporting turntable f 1) and upon activation of a third activating means 

20 {8} when said container (10) is placed on the supporting turntable {1}, and 

that the second gripping. means ( 13) is adapted to succeedingly and 

automatically enter a locking engagement with the piston rod ( 12) upon 

activation of a fourth activating means (15). 

2. An apparatus as claimed in claim, ch a r act eris e d in that the 

25 first gripping means (27) comprises a plurality of locking legs (29-34}, 

which at a simultaneous activation of the third activating means (8) are 

moved in and out of engagement with the inner side of the cylindrical 

member (11} at the lower rim of the container (10), and that abutments 
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(46-51) are provided in alignment with the free ends of the locking legs 

(29-34), said abutments (46-51) being provided for the abutment against 

the outer side of the container (10). 

3. An apparatus as claimed in claim 2, ch a r act eris e d in that the 

5 locking legs (29-34) are identical, radially projecting legs on a plate-shaped 

body (27) of a resilient material, and which abuts a ridge (26) on a 

supporting turntable (1 ), said ridge being positioned immediately inside the 

lower rim of the container ( 1 0) when said container ( 1 0) is placed on the 

turntable (1 ), and that the plate-shaped body (27) is freely rotatably 

10 journalled on an axial activating bar (6) provided in the apparatus, said 

activating bar extending coaxially with the axis of rotation and being able 

to move the plate-shaped body (27) by means of the third activating means 

(8) between a substantially cup-shaped release state in which a container 

( 1 0) freely can be arranged on or removed from the supporting turntable 

15 (1), and a planar engaging state in which the free ends of the legs (29-34) 

engage the container (10). 

4. An apparatus as claimed in claim 3, c h a r a c t e r i s e d in that the • 

activating bar (6) comprises an engagement means (42)which by a 

snapping effect enters or exits the engagement with a resilient locking 

20 means (40, 41) when the plate-shaped body (27) engages or disengages a 

container (10). 

5. An apparatus as claimed in claim 4, c h a r a c t e r i s e d in that the 

locking means (40, 41} is a stationarity arranged, rectilinear spring bar, and 

that the engaging means (42) in the activating bar (6} is a transverse 

25 groove. 

6. An apparatus as claimed in claim 1, c h a r a c t e r i s e d in that the 
···-----·--------------- .. 
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second gripping means ( 13) _is freely rotatably retained in connection with 

the second activating means (21 ) and comprises a supporting ring (70) 

with an inner circumferential recess (71 } , which is provided on the side 

facing the piston rod ( 1 2) and is adapted to receive the free end of the 

5 piston rod (12} by way of a displacement towards said piston rod by 

means of the second activating means (21 ), that the supporting ring (70) 

on the inner side carries a coaxially freely accommodated, fixed coupling 

ring (74)with substantially axially extending, resilient locking webs (77), 

which in turn extend forwards towards said recess (71), the free ends of 

10 said locking webs being positioned at the inner side of the piston rod (12) 

when said piston rod is received in the recess (71), and that a biased, 

axially displaceable locking sleeve (81) is coaxially arranged inside the 

coupling ring {74), said locking sleeve {71) being forced by means of a 

spring (83) into a locking position in which it has pressed the resilient 

15 locking webs (77) of the coupling ring (74) into a releasable engagement 

with the piston rod { 12) by way of a cam follower action, and that an 

activating bar ( 17) is displaceably accommodated inside the locking sleeve 

(81 ), said activating bar being adapted to enter an engagement with the 

locking sleeve {81) by means of the fourth activating means (15) so as to 

20 pull said locking sleeve out of the locking engagement with the locking 

webs (77) of the coupling ring (74) against the force of the spring (83). 

7. An apparatus as claimed in claim 6, c h a r a c t e r i s e d in that the 

fourth activating means (15) and the associated activating bar (17) are 

displaceably accommodated together with the second gripping means (13). 

25 8. An apparatus as claimed in claim 6 or 7, ch a r act eris e d in that 

at the end opposite the free ends of the locking webs (77), the coupling 

ring (74) comprises a circumferential flange (75) which is permanently 

abutting a radial collar surface {76) on the supporting ring (70} by means 
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of a clamping means (73), said clamping means comprising an axial, 

through opening (72) allowing free passage of the activating bar (17), and 

where said clamping means further comprises a radial, inner contact face 

(84) for the spring (83) co-operating with the Jocking sleeve (81 ). 

5 9. An apparatus as claimed in claim 8, ch a r act eris e d in that the 

locking sleeve (81) and the clamping means (73) comprise telescopically 

co-operating members. 

10. An apparatus as claimed in claim 6, c h a r a c t e r i s e d in that the 

activating bar (17) comprises an end {90, 91) projecting axially downwards 

1 O towards the supporting turntable ( 1 ) , said end being such that when it is 

activated by means of the fourth activating means (15) it is adapted to 

enter an engagement with the members (92, 93) inside the piston rod (12) 

so as to activate said members (92, 93} independent of the activation of 

the second activating means ( 21 ) of the piston ( 12). 

1 5 11 • An apparatus as claimed in claim ·6, c h a r a c t e r i s e d in that the 

free ends of the locking webs (77) of the coupling ring (74) comprise 

projections (79) adapted to grip below a circumferential inner projection 

(78) on the piston rod (12) of the container (10) in question. 


